Binding of transcription factors to Presenilin 1 and 2 promoter cis-acting elements varies during the development of mouse cerebral cortex.
Previously, we reported differential expression of Presenilin (PS)1 and 2 and epigenetic modifications of their gene promoter in the cerebral cortex of mice during development. We identified the crucial role of DNA methylation and H3K9/14 acetylation in stage specific PS expression during brain development. Interestingly, we noted differential DNA methylation in putative binding sites of transcription factors considered pivotal for brain development. This prompted us to study the binding of transcription factors to cis-acting elements of PS1 and PS2 promoter in the cerebral cortex of mice during development. In-silico analysis revealed various cis-acting elements of PS1 and PS2 promoter and their putative transcription factors. We selected those cis-acting elements that were proven by wet lab experiments to interact with the transcription factors crucial for brain development. Electrophoretic mobility shift assay revealed that the binding of nuclear proteins to PS1 promoter cis-acting elements like HSF-1, Cdx1, Ets-1 and Sp1 significantly increased at embryonic day (E) 12.5, postnatal day (P) 45 and 20 weeks (w) as compared to P0. The binding pattern of these factors correlated well with the PS1 expression profile, indicating their cumulative influence on PS1 gene transcription. For PS2 promoter, the binding of Nkx2.2 and HFH-2 was high at prenatal stages (E12.5 and E18.5) while that of Cdx1 and NF-κB was maximum at postnatal stages (P45 and 20w). Taken together, our study shows that the binding of HSF-1, Cdx1, Ets-1 and Sp1 to PS1 promoter and that of Nkx2.2, HFH-2, Cdx1 and NF-κB to PS2 promoter regulate their differential expression during brain development.